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Claims 



!• Electrophotographic sensitive material characterized by 
having a photosensitive layer containing an azo pigment 
represented by the following general formula [I] on a conductive 
substrate : 



(in the formula, A and B 2u:e aryl groups which may have 
substituents, heterocyclic ring groups which may have 
substituents, or alkyl groups, and Cp is a coupler residual 
group) • 

2. An electrophotographic sensitive material of Claim 1, 
wherein the photosensitive layer contains carrier transfer and 
generating substances, and the carrier generating substance is an 
azo pigment represented by the general formula [I]. 

3* An electrophotographic sensitive material of Claim 1, 
wherein the azo pigment represented by the general formula [I] is 
a compound represented by the following structural formula: 




A-H— M 

— CH=CH-8 

CH 
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{in the formula. A, B and Cp are scune as those in Claim 1). 
Detaile d explanation of the invention 
Industrial application field 

This invention pertains to an electrophotographic sensitive 
material. In particular, it pertains to a novel 
electrophotographic sensitive material having an azo-pigment- 
containing sensitive layer. 

Furthermore, it pertains to a highly durable 
electrophotographic sensitive material which is highly sensitive 
and suitable for repeated use. 

Prior art and problems thereof 

Previously, as an electrophotographic sensitive material, 
there have been those widely known materials having 
photosensitive layers containing inorganic photoconductors such 
as selenium, zinc oxide, cadmium sulfide, etc., as a main 
component. 

However, those materials are not necessarily satisfactory 
with respect to sensitivity, thermal stability, moisture 
resistance, durability, etc., and furthermore, selenitm and 
cadmium sulfide are toxic, causing manuf actiiring and handling 
restrictions. 

On the other hand, electrophotographic sensitive materials 
having photosensitive layers containing organic photoconductive 
compounds as a main component have been noted in recent years 
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because of various advantages such as relatively easy 
manufacturing, thermal stability better than that of selenium 
sensitive materials, etc. 

As such an organic photoconductive compound, 
poly-N-vinylcarbazole has been well-known, and its charge 
transfer complex with a Lewis acid such as 2,4,7-trinitro-9- 
fluorenone, etc., is used as a main component in a photosensitive 
layer of an electrophotographic sensitive material, which is not 
necessarily satisfactory with respect to sensitivity and 
durability. 

On the other hand, those separated function sensitive 
materials of lamination and dispersion types allowing separate 
substances to perform carrier generation and carrier transfer 
functions have advantages of wide selection ranges for individual 
materials and relative ease of manufacturing electrophotographic 
sensitive materials having optional characteristics with respect 
to electrophotography characteristics such as charge 
characteristics, sensitivity, durability, etc. 

Various carrier generation and carrier transfer substances 
have been proposed previously. 

For example, there is a previous example of a practically 
applicable electrophotographic sensitive material having a 
photosensitive layer containing a combination of a carrier 
generation layer comprising amorphous selenium and carrier 
transfer layer comprising poly-N-vinylcarbazole as a main 
coo^nent. 

However, the carrier generator layer comprising amorphous 
selenium has a shortcoming of inferior durability. 

Furthermore, the use of various organic dyes and pigments as 
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a carrier generation substance has been proposed, and for 
example, Japanese Kokoku Patent No, Sho 48[1973]-30513, Japanese 
Kokai Patent Application Nos. Sho 52 [1977] -4241 and Sho 54 [1979]- 
46558 and Japanese Kokoku Patent No. Sho 56[1981]-11945 disclose 
electrophotographic sensitive materials having photosensitive 
layers containing monoazo and bisazo pigments. 

However, these azo pigments are not necessarily satisfactory 
with respect to characteristics such as sensitivity, residual 
potential, stability in the case of repeated usage, etc. 
Furthermore, they also limit the selection range of carrier 
transfer substances. Therefore, no material satisfying a wide 
range of demands of electrophotography sufficiently had been 
developed to date. 

Objective of the invention 

The objective of this invention is to provide an 
electrophotographic sensitive material containing an azo pigment 
which is stable against heat and light and has an excellent 
carrier generation ability. 

Another objective of this invention is to provide a durable 
electrophotographic sensitive material having high sensitivity 
and small residual potential with no changes in these 
characteristics after repeated use. 

Still amother objective of this invention is to provide an 
electrophotographic sensitive material containing an azo pigment 
which works effectively as a carrier generating substance 
together with a carrier transfer substance selected from a wide 
range of substances. 



6 



Conf igxiration of the invention 

The inventors of the present invention studied diligently to 
accomplish those objectives. As a result, they found that azo 
pigments represented by the following general formula [I] could 
work as an effective component of sensitive materials and arrived 
at the current invention. a-m — H 



(In the formula, A and B are aryl groups which may have 
substituents, heterocyclic groups which may have substituents , or 
alkyl groups, and Cp is a coupler residual group.) 

In the above formula, Cp shows a residual group of a coupler 
allowed to react with the diazo group, and specific examples of 
such a coupler residual group preferably have the structures 
sho%m by the following general formula [II]. 




CH 



( I ) 





OH CONIIH=CH-Rt .Ik ^ 

W OH C^yS]* 

-@ ---(fl-d) 




o 



< z 



( n- k) 
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(In the formula, Y is an atomic group required for forming a 
polycyclic aromatic ring such as a naphthalene or anthracene 
ring, etc., or heterocyclic ring such as carbazole, 
benzocarbazole, dibenzofuran ring, etc,, by condensation with a 
benzene ring, is an alkyl group which may have a s\ibstituent 
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 
aunyl, 1-octyl, benzyl, p-*chlorobenzyl, 3 , 4-dichlorobenzyl, 
p-methy Ibenzyl , 2-pheny lethyl , a-naphthy Imethyl , 
B-naphthylmethyl, etc.) or aryl group (e.g., phenyl, tolyl, 
xylyl, biphenyl, chlorophenyl, dichlorophenyl, bromophenyl, 
methoxypheny 1 , ethoxyphenyl, butoxyphenyl, phenoxyphenyl, 
nitropheny 1 , cyanopheny 1 , hydroxypheny 1 , carboxyphenyl , 
N , N-dimethylaminopheny 1 , o , a , a-trif luoromethylphenyl , 
methylthiophenyl, a-naphthy 1, 6-naphthyl, etc.), is Rj or 
heterocyclic group (e.g., thiazolyl, 5-nitrothiazolyl, 
carbazolyl, indolyl, pyrrolyl, acridyl, benzo(b) thiophenyl [sic], 
benzimidazolyl, oxazolyl, chlorooxazolyl, triazolyl, piper idyl, 
pyridyl, xylinolyl group, etc.), R, is O, S or -NH-, and and R, 
are hydrogen atoms, alkyl groups which may have substituents, 
nitro groups, methoxy groups, ethoxy groups, acetyl groups, cyano 
groups or halogen atoms. 

Z is a cyclic hydrocarbon recpiired to form a 5- or 6- 
membered ring.) 

Specially, in this invention, an azo pigment represented by 
the general formula [I] is used as a photoconductive substance 
consisting the photosensitive layer of an electrophotographic 
sensitive material; furthermore, only the excellent carrier 
generation eUdility of the azo pigment of this invention is 
utilized, and the azo pigment is used as a carrier generation 
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substance in a so-called separated function type 
electrophotographic sensitive material where the carrier 
generation and transfer are carried out separately in different 
substances. Consequently, the electrophotographic sensitive 
material prepared has excellent film physical properties, 
electrophotography characteristics such as charge cohesion force, 
sensitivity, residual potential, etc,, showing no fatigue 
deterioration after repeated usage, and exhibiting no changes in 
those characteristics by heat or light, but stable 
characteristics. As a specific example of azo pigments 
represented by the above general formula and useful in this 
invention, there are, for example, those having the following 
structural formulae, but, the azo pigments of this invention are 
not necessarily restricted to those compounds. 
Azo pigment examples 
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Key: 1 Azo pigment example 
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Key: 1 Azo pigment example 



Those azo pigments represented by the general formula [I] 
can be synthesized easily by carrying out the azo derivative 
formation reactions of divalent amino compounds represented by 
the following formula: 
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■^5=^^-^^ — CII=CH-B 
Cll 

by using conventional procedures and subsequently coupling with 
corresponding couplers in the presence of a base or alternatively 
isolating the above divalent amino compoiinds in the form of 
diazonium fluoroborate or zinc chloride salts and subsequently 
carrying out the coupling reactions in a suitable solvent (e.g., 
N,N-dimethylformamide, dimethyl sulfoxide, ethanol or dioxane) in 
the presence of organic or inorganic base. 

The method for synthesizing a typical example of the azo 
pigments of this invention is explained as follows. 

Synthetic example (Azo pigment exeuaple No. 20) 

(1*1) The reaction of Equimolar amounts of benzalacetone and 
phenylhydrazine is carried out in ethanol in the presence of a 
trace of glacial acetic acid to obtain benzalacetone 
phenylhydrazone (m.p. 161. 5-163 • 0»C) . The hydrazone prepared is 
converted to a pyrazole compound shown by the following 
structiiral formula by using phosphorus oxychloride and 
dimethy If ormamide . 



17 



(Recrystallization solvent: ethanol) 



;ii=CH-Tr 



■CHO 




(m.p.: 129. 5-131. O'C) 



(1-2) The pyrazole compound prepared in an aldehyde form as 
described above and 2,7-dinitrof lorene [sic; dinitrof luorene] are 
ref luxed by heating in n-butyl alcohol in the presence of a small 
amoiint of piper idine. The precipitates showing orange color when 
hot are collected by filtration, washed thoroughly with methanol 
and subsequently hot acetone to obtain a dinitro compound 
represented by the following structiiral formula almost 
quantitatively . 



(m.p.: 298.5-300'C) 
(1-3) The dinitro compound prepared as described above is 
reduced in glacial acetic acid and reducing iron [sic] to obtain 




CH 



It 
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a diamino derivative (m.p.: 308-309. 5'C) of the above compound of 
the above structural formula. 

Ethanol was used as a recrystallization solvent. 

An IR spectriim of the diamino derivative prepared as 
described above is shown in Figure 1 (KBr pellet method) . 

(1-4) To a slurry solution of 0.9 g of the above diamino 
derivative, 10 cc of IN hydrochloric acid and 10 cc of 
dimethylformamide, a solution of 0.32 g of sodiiim nitrite 
dissolved in a minimal amount of water was added while cooling 
with ice, and the reaction was carried out for about 2 h. 

Subsequently, activated carbon was added and filtered to 
obtain a diazonium salt solution. 

As a coupling component, 1.7 g of 2-hydroxy-N-[3,5-di(a,a,a- 
trifluoromethyl) phenyl] -3 -naphthamide (m.p. of 236. 5-239 *C) and 
4 . 0 g of triethanol2uaine dissolved in 100 mli of dimethylformamide 
and cooled to 0-5 *C. 

Subsec[uently, the above diazonium salt solution was added in 
drops to the coupler solution, the blue-black paste-like solution 
formed was maintained at 0-10 and stirred for 3 h. The 
precipitates formed were collected by filtration, washed with 
acetone, thoroughly with hot water, then repeatedly with hot 
acetone, and dried at 80*>C for about 5 hrs to obtain 1.72 (g) of 
a black powder with a light metallic luster. 

The decomposition point was 350 *C or higher. 

Other exeunples of the azo pigments of this invention can be 
prepared siallaurly to the above synthetic exeunple. 

The electrophotographic sensitive material of this invention 
has a photosensitive layer containing one or more kinds of the 
azo pigments represented by the general formula [I]. Such a 
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photosensitive layer is known to be prepared in various forms, 
and the photosensitive layer of the electrophotographic sensitive 
material of this invention may be any of those forms. In general, 
the photosensitive layers are those of the following types. 

(1) Photosensitive layer comprising azo pigments. 

(2) Photosensitive layer with azo pigments dispersed in a 
binder. 

(3) Photosensitive layer with azo pigments dispersed in a 
known charge transfer substance. 

(4) A photosensitive layer of (l)-{3) is used as a charge 
generation layer, and a charge transfer layer containing a known 
charge transfer substance is laminated over it to form a 
photosensitive layer. 

The azo pigments represented by the general formula generate 
charge carriers with an extremely high efficiency by absorbing 
light. The carrier generated may be moved through the azo 
pigment, but preferably it is moved through a kno%m charge 
transfer substance as a medium. With respect to this point, the 
use of photosensitive layers of the forms of (3) and (4) is 
preferable. 

The charge transfer substances can be classified generally 
to two kinds, that is, electron transfer substances and hole 
transfer substances, either of which are usable in the 
photosensitive layer of the sensitive material of this invention, 
and a mixture of the same function or different functions is also 
usable. As electron transfer substances, there are electron* 
withdrawing compounds having electron-withdrawing groups such as 
nitro group, cyano group, ester group, etc. Specific examples 
are, for example, nitrof luorenone compounds such as 
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2,4,7-trinitrofluorenone, 2,4,5,7-tetranitrof luorenone, etc. , 
compounds such as tetracyanoquinodimethane, tetracyanoethylene, 
2,4,5, 7-tetranitroxanthone, 2,4,8-trinitrothioxanthone, etc., and 
polymers of these electron-withdrawing compoxinds. 

Furthermore, as a hole moving medium, there are electron 
donor organic photoconductive compounds as follows. 
Aromatic amine compounds 
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1-18) 



1-19) 

(C .lU )z N-^^H =CIIh^ 
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Hydra zone compounds 
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Heterocyclic ring compounds ^ ' 

(oVcH'Cii-CH c<CH=ciitr-(o> 
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In addition there are usable polymers such as 
poly-N-viny Icarbazole , halogenated poly-N-viny Icarbazole , 
polyvinylpyrine, polyvinylanthracene, polyvinylacridine, 
polyglycidy Icarbazole, polyvinylacenaphthylene, ethylcarbazole- 
formaldehyde resin, etc. 

The carrier transfer substance is not necessarily limited to 
those described here, and one, or more kinds of carrier transfer 
substances may be used simultaneously. 

The electrophotographic sensitive material of this invention 
may be manufactured by using a conventional method. 

For example, an electrophotographic sensitive material 
having a photosensitive layer of (1) described above may be 
prepared by coating a liquid mixture prepared by dissolving or 
dispersing an azo pigment represented by the general formula [I] 
in a suitable medium is coated on a conductive substrate, dried 
and allowed to form a photosensitive layer of generally some 
0.1 /xm to several 10 thick. 

As a coating liquid preparation medium, there are strongly 
basic solvents for dissolving azo pigments such as n-butylamine, 
ethylenediamine, etc.; ethers such as tetrahydrof uran , 
1,4-dioxane, etc.; ketones such as methyl ethyl ketone, 
cyclohexanone, etc.; aromatic hydrocarbons such as toluene, 
xylene, etc.; non-protic polar solvents such as N,N- 
dimethylf ormamide , acetonitrile , N-methylpyrrolidone , dimethyl 
sulfoxide, etc.; alcohols such as methanol, ethanol, isopropanol, 
etc.; esters such as ethyl acetate, methyl acetate, methyl 
Cellosolve, etc.; and chlorinated hydrocarbons such as 
dichloroethane, chloroform, etc, which can disperse azo 
pigments. 



If the medium selected is for dispersing an azo pigment, the 
azo pigment used is required to be in its microparticle form 
having a particle size of below 5 ^m, preferably 3 and 
optimally 1 ^m. 

Furthermore, as a conductive substrate on which the 
photosensitive layer is formed, any of those substrates used in 
known electrophotographic sensitive materials may be used. 

Specific examples are metal drug or sheet of aluminum, 
copper, etc., leuninates of metal foil and vapor deposition 
materials. 

Furthermore, there are plastic films, plastic drums, paper, 
etc., treated to become conductive by coating a conductive 
substance such as metal powder, carbon black, copper iodide, 
polymeric electrolytes, etc., with a suitable binder. 

In addition, there are conductive sheets and drums of 
plastics prepared to contain conductive substances such as metal 
powder, carbon fiber, carbon black, etc. 

If a binder is dissolved in a coating liquid used to form a 
photosensitive layer of the above type (1), it is possible to 
produce an electrophotographic sensitive material containing a 
photosensitive layer of the above type (2). 

In this case, the medium of the coating liquid can 
preferably dissolve the binder added. 

As a binder, there are polymers and copolymers of vinyl 
compounds such as styrene, vinyl acetate, aery late, methacrylate, 
etc.; amd various other polymers such as phenoxy resin, 
polysulfone, polyallylate, polycarbonate, polyester, cellulose 
ester, cellulose ester [sic], butyryl resin, epoxy resin, acrylic 
polyol resin, etc. 
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The auaount of such a binder to be used is generally in the 
range of 0,1-5 times by weight of the amount of the azo pigment 
used. 

Incidentally, when this type of a photosensitive layer is to 
be prepared, the azo pigment used is preferably present inside 
the binder in the form of small microparticles of less than 3 ^m, 
preferably less than 1 m^* 

Similarly, an electrophotography material having a 
photosensitive layer of the above type (3) can be prepared by 
dissolving a charge transfer medixim in a coating liquid to form a 
photosensitive layer of the above type (1). 

As a charge transfer medium, those examples described above 
are all usable* 

Except in the case of polyvinylcarbazole, 
polyglycidylcarbazole, etc., which are also usable as a binder, 
the use of a binder is preferable for other charge transfer 
medium. 

As a binder, those extuaples described above are also usable. 

In this case, the amount of a binder to be used is generally 
in the range of 0.5-100 times by weight of the amount of the azo 
pigment used, and furthermore, the eunount of a charge transfer 
medium to be used is generally in the range of 0.2-3.0 times by 
weight, preferably 0.3-1.2 times by weight, of the amount of the 
binder used. If the charge transfer medium is also usable as a 
binder, the amoiint is generally in the range of 1-10 times by 
weight of the amount of the azo pigment used. 

Similarly to the photosensitive layer of the type (2) 
described above, the azo pigment used in this type of a 
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photosensitive layer is also dispersed in the form of 
microparticles in the charge transfer medium and binder. 

If a charge transfer medium is dissolved in a suitable 
medium to form a coating liG[uid, which is coated over a 
photosensitive layer of the type (l)-(3) and dried to form a 
charge transfer layer, an electrophotographic sensitive material 
having a photosensitive layer of the type (4) can be prepared. 

In this case, the photosensitive layer of the type (l)-(3) 
has a role of a charge generation layer. The charge transfer 
layer in not necessarily laminated over the charge generation 
layer, and it may be installed between the charge generation 
layer and conductive substrate. 

However, considering durability, the former method is 
preferable. 

The formation of a charge transfer layer is carried out by 
carrying out similar procedures as those used to form a 
photosensitive layer of the type (3). Specifically, the coating 
liquid for forming a photosensitive layer of the type (3) with 
the azo pigment removed may be used for coating. 

In general, the thickness of such a charge transfer layer is 
in the range of 5*50 /im. 

The photosensitive layer of the electrophotographic 
sensitive materials of the present invention can contain 
sensitizer. 

As a suitable sensitizer, there are, for example, Lewis 
acids amd dye ^pigments forming charge transfer complexes with 
organic photoccnductive substances. 

Specific examples of Lewis acids are, for example, quinones 
such as 2 , 3-dichloro-l , 4-naphthoquinone , 2-methy lanthraquinone , 



1- nitroanthraquinone , l-chloro-5-nitroanthraquinone , 

2- chloroanthraquinone, phenatholenequinone, etc.; aldehydes such 
as 4-nitroben2aldehyde, etc.; ketones such as 9- 

benzoy lanthracene , indanedlone , 3 , 5-dinitrobenzophenone , 
3,3',5,5'-tetranitrobenzophenone, etc,; acid anhydrides such as 
phthalic anhydride, 4-chloronaphthalic anhydride, etc,; cyano 
compounds such as tetracyanoethylene, terephthalmalonodinitrile, 
4-nitrobenzalinalonitrile, etc,; and electron withdrawing 
compounds such as 3-benzalphthalide, 

3 - ( a-cyano-p-ni tr obenzal ) phtha 1 ide , 

3- (o-cyano-p-chlorobenzal) phthalide, etc. 

As a dye, there are, for example, triphenylmethane dyes such 
as Methyl Violet, Brilliant Green, Crystal Violet, etc.; thiazine 
dyes such as Methylene Blue, etc.; quinone dyes such as 
guinizaline, etc.; cyanine dyes, pyrylium salts, thiapyrylium 
salts, benzopyrylium salts, etc. 

In addition, it may contain inorganic photoconductive 
microparticles of selenium, selenium-^arsenic alloy, etc.; organic 
photoconductive pigments such as copper-phthalocyanine pigments, 
perylene pigments, etc. 

Furthermore, to improve film formation properties, 
flexibility and mechanical strength, the photosensitive layer of 
the electrophotographic sensitive material may contain a 
plasticizer. As a specific examples of such plasticizer, there 
are compounds such as phthalates, phosphates, epoxy compounds, 
chlorinated paraffin, chlorinated fatty acid esters, alJcylated 
naphthalene, etc. 
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Furthermore, if necessary, the material may have a bonding 
layer, intermediate layer, insulating protective layer for the 
photosensitive layer, etc. 

The sensitive material of this invention to use an azo 
pigment is highly sensitive, shows good color sensitivity, little 
fluctuation in sensitivity and charging properties in the case of 
repeated use, and its photofatigue is small, providing excellent 
durability, 

Fxirthermore , the sensitive material of this invention is 
applicable to not only electrophotography copiers but also 
various other fields of electrophotography such as sensitive 
material for printers using lasers, cathode ray tubes (CRT) or 
light-emitting diodes (LED) as light sources. 

Application examples 

This invention is explained specifically in detail by using 
application exeunples as follows. However, this invention is not 
necessarily limited to these application exsu&ples as long as it 
does not depart from the spirit of the invention. 

Application Example 1 

On a conductive siibstrate comprising an alviminum foil- 
leuninated polyester film (Daido Kako Albet 85 and aluminum film 
thickness of 10 tMm) , an azo pigment dispersion prepared by mixing 
2 g of the azo pigment example No. 27, 1 g of butyryl resin 
(Denki KageJcu Kogyo, K-3000) and 100 mL of tetraQiydrofuran in a 
paint conditioner for one hour was coated over the middle layer 
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SO that the film thickness after drying was 0,3 /im and dried to 
form a carrier generation layer. Furthermore, a solution of 5 g 
of N,N-dibenzyl2uninobenzaldehyde-l, l-diphenylhydrazone and 6 g of 
polyacrylate resin in 50 mL of monochlorobenzene was coated in a 
dry thic)cness of 19 and dried to form a carrier transfer 
layer, thus forming an electrophotographic sensitive material of 
this invention. After storing the prepared sensitive material in 
a dark place at 30 'C for one week, the electrophotographic 
sensitive material was placed in a electrostatic paper tester. 
Model SP-428 (Kawaguchi Denki Seisakusho) to carry out the 
following characteristic tests. 

Specifically, a voltage of -6 kV was applied from a 
capacitor for 5 sec to carry out corona discharge to charge the 
photosensitive layer, the potential Vq (-V) at the time and 
amount of exposure E% (lux* sec) required to attenuate the surface 
potential of the photosensitive layer to % by irradiating it with 
a halogen lamp with the svirface illumination intensity of 30 lux 
were determined. 

Furthermore, the siirface potential, that is, residual 
potential (-V) after light exposure with the amount of light 
exposure of 50 lux -sec was also determined. The same measurement 
was repeated 500 times. Incidentally, the residual potential was 
eliminated to 0 by using a tungsten lamp as a light source and 
irradiating at 300 lux for 0.3 sec. 

The results obtained are shown in Table I. 
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Table I 





18 1 @SC 


^5 0 0@S 


V 0 ( - V ) 


9 6 0 


9 4 0 


E 1 / 2 

( 1 u X • sec) 


1.4 


1.4 


Eso(-V) 


0-5 


0 



Key: 1 First measiirement 
2 sooth measurement 

Application Examp les 2-10 

The same procedures as those used in the Application Example 
1 were c€urried out except that the azo pigment examples Nos. 1, 
4, 6, 11, 12, 21, 27, 35 and 40 were used as a carrier generation 
substance to obtain the total of 9 kinds of the 
electrophotographic sensitive material of this invention. The 
seune characteristic tests as those used in the application 
example 1 were also carried out. 

The results obtained are shown in Table 2 
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Table II 
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1 5 


8 7 0 
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8 1 0 
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NQ 1 2 
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7 
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8 7 0 
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8 5 0 


5.6 
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NQ 2 7 


9 00 


1.8 


1 0 
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1.7 


2 0 


9 


Na3 5 


8 2 0 


1.3 


0-5 


7 9 0 


1.3 


5-10 


1 0 


NQ4 0 


7 9 0 


2.2 


0-5 


7 4 0 


2. 1 


5 



Key: 1 Application Exeunple Ho. 

2 Azo pigment 

3 First measurement 

4 1000th measurement 

5 Azo pigment example 



Application Example 11 



To 50 mL of tetrahydrofuran containing 2 g of polyacrylate 
resin (Unitika) , 2 g of the azo pigment example No. 20 were added 
and dispersed in a paint conditioner for about 3 h. S\xbsequently, 
150 mL of tetradiydrofuran were added and mixed again to prepare a 



dispersion, which was coated over the outer surface of an 
alxminum drum 60 mm in diameter in a thickness of 0.4 after 
drying and dried to obtain a carrier generation layer. 
SubseG[uently, a solution of 10 g of N,N- 

dibenzylaminobenzaldehyde-1, 1-diphenylhydrazone represented by 
the following structural formula: 



and 12 g of polycarbonate resin (Teijin Kasei Panlite K-1300) in 
100 mL of 1,2-dichloroethane was coated over the carrier 
generation layer in a thickness of 15 ^m after drying and dried 
to obtain a carrier transfer layer, thus, forming an 
electrophotographic sensitive material of the current invention. 

The electrophotographic sensitive material prepared was 
installed in a modified commercially available electrophotography 
copier, and copies of images were formed. As a result, it was 
possible to obtain high contrast and clear copied images 
faithfully reproducing the originals. 

Furthermore, the copying was repeated 1000 times, but the 
copy prepared last was found to be same as the first copy. 

Application Example 12 

The electrophotographic sensitive material drum prepared in 
Application Exzunple 11 was used to measxire a reflection spectrum 
in a spectrophotometer (Shimazu UV-365) equipped with an 
integrator, and the maximum absorption wavelength of the 




sensitive material in the visible range was found to be in the 
range around 650 nm to 690 nm. 

Fxxrthermore, the spectroscopic sensitivity of the sensitive 
material was measured in the range of 450 nm to 750 nm by using a 
monochr ometer , and the results as shown in Figure 2 were 
obtained. 

Even if a light-emitting diode or He-Ne laser was used as a 
light soxirce, the sensitive material was found to withstand 
providing sufficient practical sensitivity. 

Application Example 13 

On an aluminum plate, the surface of which was treated by 
sandblasting, a solution prepared by compounding a 
styrene:n-butyl methacrylate:methacrylic acid copolymer 
(styrene:n-butyl methacrylate = 1:2, acid number of 250), azo 
pigment example No. 35 and 2-phenyl-l-ethylindole-3-aldehyde-l, 1- 
diphenylhydrazone in the weight ratio of 1.5:0.2:1.1 and 
dissolving (resin and hydrazone) or dispersing (azo pigment) in 
dioxane was coated and dried to obtain a 6 /im thick film and form 
a single-layer sensitive material, the electrophotography 
characteristics of which were measured by the same electrostatic 
paper tester as that used in the Application Example 1. The 
results obtained were as follows. 

Voltage applied: +6 KV 

Vo = 520 V 

E% s 4.1 lux sec 

Furthermore, an image on the sensitive material was 
visualized with a developer (toner) , treated with an alkaline 
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aqueous solution for treatment (e.g., 3% triethanolamine, 10% 
ammonium carbonate, 15% polyethylene glycol with a mean molecular 
weight of 190-210, 5% benzyl alcohol) to wash off nonadhering 
portions of the toner easily and washed subsequently with water 
containing sodium silicate to prepare a printing original plate 
easily. 

The printing original plate prepared was used to carry out 
offset printing, and it was found to withstand printing of 100 
thousand copies. 

Incidentally, the optimal eunount of light exposure (light 
source: halogen lamp) to obtain the image visualized with the 
toner was 150 lux sec, and at the time of printing original 
preparation, the direct plate preparation method to use no 
xindeirplate material was carried out. 

Brief explanation of the figures 

Figure 1 is an IR spectrum of the diamine compound in 
Synthetic Exeunple 1, and Figure 2 is a spectroscopic sensitivity 
curve of the sensitive material of this invention prepared in the 
Application Example 12. 




Figure 1. IR spectmin of the diamine base 
Wavelength [sic; wavenvunbers] (cm*) 




Figure 2. Spectroscopic sensitivity of the 
sensitive material of this invention. 



Key: 1 Spectroscopic sensitivity (/iJ/cm^) 
2 Wavelength (nm) 
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